The truncated RUNX1/ETO activates VLA--4--dependent adhesion and migration of hematopoietic progenitor cells
In the acute myeloid leukemia (AML)--associated chromosomal translocation t(8;21), the hematopoietic master regulator RUNX1 (also known as AML1, CBFα2 or PEBP2αB) located on chromosome 21 is fused to the almost entire ETO gene (also known as MTG8 or RUNX1T1) on chromosome 8, thereby generating the fusion protein RUNX1/ETO. RUNX1/ETO is a strong repressor of myeloid differentiation functioning via the dysregulation of genes connected to hematopoietic stem cell (HSC) maturation. 1 In this study, we analyzed whether RUNX1/ETO also regulates genes of the cell adhesion molecule family that play an important role in HSC homeostasis.
To assess adhesion molecules regulated by RUNX1/ETO, we lentivirally expressed a truncated leukemogenic form, 2 RUNX1/ETOtr, in lineage negative hematopoietic murine bone marrow progenitor cells (lin--mBM) and analyzed for changes in adhesion molecule expression using flow cytometry. While CXCR family members remained unaffected, RUNX1/ETOtr specifically increased integrin α4, α5 and ß1 subunit expression levels, which form the integrins VLA--4 and VLA--5 ( Figure   1A and data not shown). Since the ex vivo culture of primary lin--mBM cells was associated with cellular differentiation potentially impelling integrin expression levels, we analyzed RUNX1/ETOtr-- Kasumi--1 cells, which express RUNX1/ETO and to a lesser extend RUNX1/ETOtr, 4 bear high levels of VLA--4 whereas the integrin αL subunit is absent in these cells. We specifically downregulated RUNX1/ETO via lentivirally delivered shRNA targeting the RUNX1/ETO breakpoint sequences (shRE), which are present in both, full length and truncated forms (Supplementary Figure  3) . At day 4 after transduction with vectors co--expressing shRE and eGFP, α4, α5 and ß1 expression levels were significantly reduced as assessed using flow cytometry, while CXCR4 levels remained unaltered ( Figure  1I ). Similar results were obtained with NHR2 competitive peptides (N89) ( Figure 1J ), which also interfere with both RUNX1/ETO forms by disrupting RUNX1/ETO tetramer formation. A total of 10 µg of each cell lysate was subjected to sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) under reducing conditions. The protein was then transferred onto a nitrocellulose membrane. The membrane was blocked with 5% skimmed milk in 1x TBS-T buffer (50 mM Tris (tris (hydroxymethyl) aminomethane)-HCl (pH 7.6), 150 mM NaCl, and 0.1% Tween 20) and incubated with HA-tagged primary antibody overnight. Next, the membrane was washed with 1x TBS-T and incubated with an HRP-labeled secondary antibody. Protein detection was performed using a standard chemiluminescence method. (C) Transduced lin-mBM cells were seeded in methylcellulose supplemented with 10 ng/mL mIL3, 50 ng/mL mSCF, 100 ng/mL hFLT3L and 100 ng/mL hIL11 (R&D Systems). After 7 days, colonies containing more than 50 cells were counted as single colony. The depicted data represent five replating cycles. (D) Simultaneously, cells from the second replating cycle were stained for cytomorphological analysis using cytospin method. A total of 1x10 5 cells were loaded into a cytofunnel (Thermo Scientific, Schwerte, Germany) and centrifuged for 7 minutes at 800 rpm. The cells were then stained with May-Grünwald stain (Sigma-Aldrich) for 3 minutes followed by Giemsa stain (SigmaAldrich) for 5 minutes. Cytomorphology of the cells was documented using light microscopy at 40x magnification. (E) Transduced lin-mBM cells were transplanted into lethally γ-irradiated (11 Gy) mice. At day 10, the spleens of transplanted mice were isolated and fixed in Tellesniczky's fixative solution. Representative images of spleen colonies and (F) respective colony numbers are shown. (G) Two days after isolation and prestimulation with 10 ng/ml IL-3, 50 ng/ml IL-6 and 50 ng/ml SCF, C57BL/6 lin-mBM cells were transduced with the lentiviral vectors leGO-empty-IRES-eGFP (mock) and leGO-RUNX1/ETOtr-IRES-eGFP. Two days after transduction 5x10E5/animal progenitor cells were transplanted into lethally γ-irradiated (11 Gy) C57BL/6 mice by tail-vein injection. Subsequent to transplantation, mice were given neomycin for 2 weeks. anti-HA anti-Tubulin
